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Abstract: The Kona Coast on the island of Hawaii is a world-class 
destination for those who seek marine wildlife interactions. One activity 
that sets Kona apart from other worldwide tourist destinations is the 
opportunity to observe manta rays in the wild. Manta tour guides act as 
authorities about manta rays while conducting tours, however, there was 
no official course for these guides. To fill this need, the Manta Naturalist 
Course for Manta Tour Guides and Operators was developed and 
delivered. The purpose of this instructional design project was to develop 
and evaluate the first module in this naturalist course for manta tour guides 
offered through Hawaii Community College, Office of Continuing 
Education and Training in Kona, Hawaii. The course includes two face-to-
face classroom sessions along with an online component. The learning 
management system is through the University of Hawaii at 
https://laulima.hawaii.edu/portal and the content for the course can be 
found at http://www.mantanaturalist.com. The Dick and Carey Model 
offered the framework for instructional design and Keller’s ARCS Model 
(Attention, Relevance, Confidence, Satisfaction) was employed 
throughout the development. Using Web 2.0 tools, the course content was 
developed from a curated collection that included original underwater 
videos as well as meaningful online resources. Special emphasis was 
placed on visual design elements for course materials and web site. Design 
choices based on theory were compared with practical application. Based 
on feedback, modifications were made. Lessons learned and 
recommendations for future courses are highlighted.  
 
Introduction 
 
The Kona coast on the island of Hawaii is a world-class destination for ocean recreation. 
Whether boat cruises, snorkeling excursions, or scuba diving tours, people come to Kona 
to experience the beauty and awe of Hawaii’s underwater world. One activity that sets 
Kona apart from other worldwide tourist destinations is the opportunity to observe one of 
the largest animals in the ocean – the majestic manta ray. 
 
Manta excursions originated in Kona in the 1980’s when scuba diving operators would 
take certified divers on underwater tours at night to view the mantas. The original manta 
dive site is located near Keauhou Bay on the Kona coast of Hawaii where a large hotel 
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would shine bright lights into the water at night to offer an illuminated ocean vista for 
their guests. The light in the water attracted plankton and the plankton attracted manta 
rays. Dive operators started taking divers to this site at night by boat. Divers with 
underwater lights descended to the ocean floor 30 feet below. With wingspans up to 12 
feet across, manta rays would glide, pivot, or somersault above divers - a thrilling 
experience for those who sought adventure.   
 
Popularity in this tour grew rapidly. For over two decades, the Kona Manta Ray Night 
Dive was primarily an activity for scuba divers. However, in a five-year span from 2007 
to 2012, big changes occurred in the manta tour industry. The overall numbers of boats, 
divers, snorkelers, and mantas increased across the board, however, the most significant 
change was the increase in the number of snorkelers (See Figure 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Changes in modes of operation as well as the increase in numbers created contention 
among operators at the manta site. In the fall of 2012, the United States Coast Guard and 
officials from the Department of Land and Natural Resources of the State of Hawaii 
mandated operators to create standards of best practices for the safety of the mantas, their 
environment, and the people on the manta night tour. Manta Pacific Research Foundation 
led a working group of operators to produce a more comprehensive code of conduct with 
the goal to educate those people involved. Through this process, the idea for Manta 
Naturalist course for Manta Tour Guides and Operators was born. 
  
By 2014, over 30 manta tour operators conducted manta trips throughout the year. On 
one night in the summer of 2014, the Makako Bay manta site had reports of 45 mantas, 
22 boats, and 250 people – big numbers for one site. Annually, up to 50,000 people 
participate in manta tours and approximately 200 guides are employed in the industry 
(Manta Pacific Research Foundation, unpublished).  
  
Manta tour guides act as authorities offering interpretive education while conducting 
nightly tours, however, there was no official course or certification for these guides. To 
fill this need, the Manta Naturalist Course for Manta Tour Guides and Operators was 
 
Figure 1: Average number of mantas, boats, divers, and snorkelers 
per night during the months of June, July, and August for 2007 and 
2012. Retrieved from Manta Pacific Research Foundation Nightly 
Manta Reports. 
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developed and implemented in February of 2015. The goals of the Manta Naturalist 
course are to expand the students’ basic knowledge of manta rays, create awareness of 
manta ray research and conservation, and to familiarize students with the Manta Tour 
Operator Standards. Students create and practice a manta naturalist briefing during the 
course that can be transferred to the work place when conducting manta tours. The hope 
is that by sharing accurate and interesting information, the experience of their guests is 
enhanced and the industry standards are followed. The course consists of two face-to-face 
class sessions and online instruction. 
  
The Manta Naturalist course is divided into three modules that correspond to the course 
goals. Module One covers manta ray information including a basic description, scientific 
classification, anatomy, life cycle and behaviors. The purpose of this instructional design 
project was to develop and evaluate the first module in a naturalist course for manta tour 
guides offered through a community college in Kona, Hawaii.  
 
Literature Review  
  
For the past three decades, a new type of nature-based tourism emerged that highlights 
marine wildlife interactions. It started with cetacean based tours such as whale watches 
(Forestell, 1993), but evolved worldwide to in-water experiences with a variety of marine 
animals such as manatees, dolphins, sea turtles, and whale sharks.  Interpretive education 
programs have been implemented in places such as Florida, USA with manatees 
(Shackley, 1992), Tangalooma, Australia with wild bottlenose dolphins (Orams, 1997), 
New Zealand with wild dusky dolphins (Luck, 2003), Queensland, Australia with sea 
turtles (Ballantyne, Packer, & Hughes, 2008), and whale sharks at Isla Holbox, Mexico 
(Ziegler, Dearden, & Rollins, 2011). Manta tours in Kona, Hawaii fall into the category 
marine wildlife tourism, yet an interpretive education program for guides had not been 
established until now with the Manta Naturalist Course.   
 
Zeppel (2008) states, “Marine wildlife interpretive programs that highlight species 
biology and human impacts influence visitor attitudes, beliefs, and conservation 
outcomes.” The Manta Naturalist Course was created to educate interpretive guides and 
begins the course with species biology.   
 
In the first lesson of Module One, a basic description including size, shape, and color is 
presented (Randall, 2007). Using a recommendation from Dick, Carey, and Carey (2009), 
examples and non-examples are included (p. 175). For example, manta rays are related to 
sharks, both have cartilaginous skeletons, however, many shark species have large, sharp 
teeth whereas manta rays do not. They do have a sandpaper-like tooth band on the lower 
jaw only (Marshall, Simon, & Bennett, 2008). A second example outlines how sharks are 
related to stingrays since both have flattened body shapes and pectoral fins fused to their 
heads. Yet, stingrays have tail stingers and manta rays do not (Crow & Crites, 2002). A 
description of both species of manta ray, Manta birostris and Manta alfredi, (Marshall, 
Compagno, & Bennett, 2009) along with an explanation of color morphology (Ari, 2014) 
is also included in first lesson.   
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In the second lesson, manta anatomy is described with an emphasis on the specialized 
head fins called cephalic fins (Ari, 2011). Other notable anatomical features include the 
cloaca, a slit on the underside of the animal that leads to a cavity where intestinal, 
urinary, and reproductive canals (female) open. Claspers, the male sex organs located 
along the inside edge of the pelvic fins, are also described (Michael, 1993).  
  
The third and last lesson in Module One of the Manta Naturalist Course includes 
information about manta life cycle and manta behaviors. For example, manta rays are fish 
and most fish lay eggs, however, manta rays give birth to live young. According to 
researchers, the manta ray embryo is not attached to the mother through an umbilical cord 
like other animals that give live birth. Instead, manta rays obtain oxygen by buccal-
pumping the uterine fluid in the same way embryos of egg-laying species do (Tomita, 
Toda, Ueda, Uchida, & Nakaya, 2012).  
 
Framework for Instructional Design 
  
The framework used for this instructional design project was based on the Dick and 
Carey Model of developing an instructional strategy. This strategy is organized into five 
major learning components that include pre-instructional activities, content presentation, 
learner participation, assessment, and follow-through activities. These five components 
can be applied to each domain of learning (Dick et al., 2009).  The Manta Naturalist 
Course starts with the domain of verbal information to create a foundation of accurate 
manta knowledge that will later be applied in the course when students prepare and 
perform their manta naturalist briefing.  
 
1) Pre-instructional activities  
 
According to Dick et al. (2009), pre-instructional activities include gaining attention and 
motivating the learners, describing objectives, and describing and promoting recall of 
prerequisite skills. Dick and Carey’s strategy was influenced by Gagne’s theory of 
instruction and Keller’s ARCS model. “Gaining attention – a stimulus change to alert the 
learner and focus attention on desired features” is the first item in Gagne’s list of nine 
events of instructional activities (Reiser & Dempsey, 2012, p. 40). Gaining attention is 
the ‘A’ in Keller’s ARCS model (Keller, 2000). When developing the Manta Naturalist 
Course, a beautiful image of a manta ray is located on the home page of the course web 
site to initially gain attention (Appendix A).  
  
According to Dick et al. (2009), one of the best ways to motivate learners is to use 
human-interest examples. In a pre-instructional activity in the Manta Naturalist Course, 
students are asked to introduce themselves by sharing one of their best manta encounters 
or favorite manta story. With this activity, students started the course by connecting their 
previous experiences to instruction. This created relevance, the R in Keller’s ARCS 
model.  
  
Pre-instructional activities should also describe the objectives for the lesson. This relates 
to confidence or the ‘C’ in the ARCS model. Keller (2000) states, “By making objectives 
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clear and providing examples of acceptable achievements, it is easier to build 
confidence” (p. 2). The objectives of each lesson in Module One are located on the top, 
left side of the course web page opposite a beautiful image of a manta ray. They are 
presented in an easy-to-read bullet point format.  
  
Developing objectives is an extremely important exercise in instructional design. Hodell 
(2011) states, “Objectives should be measurable and observable” (p. 91). When creating 
measurable objectives, instructional designers often refer to Bloom’s taxonomy. Bloom’s 
list of action verbs can be categorized into the following: remembering, understanding, 
applying, analyzing, evaluating, and creating (Dunn, 2014). Module One in the Manta 
Naturalist Course employs the action verbs in the first category (remembering) with 
words such as define, describe, identify, list, name, recall, and state.  
  
According to Dick et al. (2009), pre-instructional activities should describe and promote 
prerequisite skills. The students in the Manta Naturalist Course are asked to take a pre-
test to introduce them to the material and to recall their prerequisite knowledge.  
 
2) Content Presentation  
 
The content for the Manta Naturalist Course is presented in a web site. The online content 
is formatted to create learning guidance and is basically the ‘textbook’ for the course. As 
Dick et al. (2009) state, “A textbook contains the simplest example of learning guidance 
in the way text is laid out with section headings, subheading, and paragraph headings, 
bulleted lists, and so forth. This embedded outline is our cue to the structure of the 
content and makes it easier to learn and remember” (p. 175). The Manta Naturalist 
Course web site follows a similar structure of a classic textbook with headings, 
subheadings, and bulleted lists. However, instead of flipping through paper pages, 
students can move through the material by scrolling down, clicking on links in the menu 
bar or using embedded links on each web page.  
 
The visual design of the web site is purposely formatted for learning guidance while 
helping to maintain motivation through visual appeal. Similar sections have consistent 
layout and color schemes to provide cues and guidance to the learner.  Each web page is 
divided into thirds. Golombisky and Hagen (2013) state, “Like the golden proportion, the 
rule of thirds is merely a 3 x 3 grid that suggests layout placement in order to create 
visually interesting asymmetrical designs” (p. 53).  
 
3) Learner Participation   
 
The next learning component in the Dick and Carey Model is learning participation.  
Practice activities with feedback help the learner process the information and build 
confidence (Dick et al., 2009). The content delivered online in the Manta Naturalist 
website includes text, images, and video. Students can actively participate by navigating 
the site and clicking on videos. The content and videos can be reviewed easily. In 
addition, a practice test with immediate feedback is available for Module One in the 
learning management site. During face-to-face sessions, the instructor presented slide 
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presentations that corresponded to each module. At the end of Module One, the instructor 
reviewed a series of practice questions that were similar to the practice test online.  
Immediate feedback was given on corresponding slides and discussion was prompted 
when the students needed further explanation. 
 
4) Assessment  
 
Assessment is next in the Dick and Carey Model. According to Simonson, Smaldino, 
Albright, and Zvacek (2012),  
 
“ . . . a good assessment tool matches the objectives; learners know what 
to expect because they have already been made aware of what is important 
and how they will be expected to demonstrate their mastery of this 
knowledge or skill. This characteristic is often referred to as alignment, 
indicating an acceptable degree of synchronicity among objectives, 
instructional activities, and assessment measures” (p. 267).  
 
For this study, the assessments include a pretest, practice test, and posttest.  The 
objectives and test questions of the Manta Naturalist Course are aligned.  
 
5) Follow-through Activities  
 
The last component in the Dick and Carey framework is follow-through activities for the 
student. This includes memory aids and transfer considerations (Dick et al., 2009). For 
the final project, students prepared and delivered a manta naturalist briefing with an 
emphasis on providing accurate manta information from Module One. Manta Pacific 
Research Foundation provided five 11 x 17 inch laminated sheets for each student to use 
as a memory or job aid when giving the presentation in class and later in the field. The 
goal in this activity was to provide practice and a memory aid to promote confidence 
while the student achieved satisfaction in the learning experience. In Keller’s ARCS 
model, the ‘S’ is for satisfaction.   
 
Project Development 
 
The first tool used in developing this project was a cloud-based web development 
platform called Wix (Appendix A). The Manta Naturalist Course can be found online at 
www.mantanaturalist.com.  Although the site may change over time, this is the current 
online address. The web site includes the following: a home page, directions (Appendix 
B), a syllabus (Appendix C), a schedule (Appendix D), modules (Appendix E), lessons 
(Appendix F), still images, and original videos (Appendix G).   
 
Developing a web site for the course provided multiple benefits. The Wix template 
allowed customization with colors, fonts, formatting, and images. As mentioned, the web 
site acts more like a ‘textbook’ for the course, however, the advantages of visual appeal, 
imagery, and embedded video are vast improvements over a traditional printed textbook. 
Course content was added from a curated collection that included original underwater 
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videos as well as meaningful online resources. For example, original underwater manta 
ray videos were uploaded to a YouTube Channel and the YouTube link was embedded 
into the Wix site (Appendix H). In addition, supplementary information could be easily 
added with links to other online resources. For example, in the anatomy lesson a link to a 
web page about the latest manta brain research was included. In the life cycle lesson, a 
direct link to an open access research paper about manta reproduction was added 
(Appendix I). 
      
The biggest drawback to the Wix site was the inability to create practice exercises or 
assessments. At first, ‘Quick Review’ web pages were developed after each lesson that 
included a series of true or false practice questions that aligned to the objectives and 
posttest questions.  The student could then click on a link to an answer page. However, 
this method proved ineffective and cumbersome, so it was removed before 
implementation of the course.   
 
In an attempt to find a tool to accommodate content and assessments, Adobe Captivate 
was tried. With features such as interactive eLearning experiences, assessments, and 
scoring, it seemed like a viable alternative. However, four obstacles arose once this tool 
was employed. First, the learning curve in mastering this tool was too steep in the time 
that was allowed for project development. Second, the overall look was not as visually 
appealing as the Wix site (Appendix J). Third, in order to create interactivity and 
assessments, page development would number in the several hundreds, especially if 
developing for responsive technology (pages for computer, tablet, or mobile phone). 
Fourth, after the 30-day trial, the product came with a price. In hindsight, exploring this 
product in an attempt to solve the problem of interactivity and assessments was a 
distraction that hindered progress in project development, especially in terms of 
achieving tasks in the timeline. 
 
Another unexpected problem with the Wix web site was web browser incapability.  The 
web site was created on wix.com while using Safari as a browser. Later when showing 
the site to others on a different computer using Firefox as the browser, links and 
embedded videos were situated differently from the original format, such as on top of text 
(Appendix K).  It was very distracting visually and not professional. The solution to this 
problem is still being worked on. Students are advised to use Safari or Chrome as 
browsers when accessing the web site. 
 
To fill the need for interactivity and assessments, a second online tool was employed. It’s 
called Laulima, the learning management system used by the University of Hawaii. In 
order to use Laulima, the Manta Naturalist Course was administered through the 
University of Hawaii, Hawaii Community College (HCC), Office of Continuing 
Education and Training (OCET). First, Laulima provided student interactivity with a 
discussion board. Students were asked to introduce themselves and to respond to at least 
two other classmates. Participation was graded. This proved to be very effective and 
helped to build a sense of community in the experience. Second, Laulima provided a 
venue for practice exercises. Students could take a practice quiz for Module One as many 
times as they wanted. Immediate feedback was provided. Third, the course assessments 
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were delivered through Laulima that included a 15 question graded test on Modules One, 
Two, and Three (Appendix L). Next, Laulima provided a grade book where students 
could see their results from the pretest, practice test, posttests, activity, and final project. 
Lastly, the Wix web site was actually viewable through Laulima and this was 
advantageous for keeping the site more private and password protected, however, the 
direct URL for the Manta Naturalist Course web site was provided to students for 
convenience.  
 
Four problems occurred with Laulima, the University of Hawaii learning management 
system. The first problem was the steep learning curve when building the course site. 
Usability was not intuitive and it took time and help from others to learn how to use this 
tool. The second problem was the tremendous amount of time it took to populate the site 
with content, especially test questions. Emerging instructional designers may want to 
critique the assessment tool they employ based on the ease of transferring detailed 
information such as test questions and answer selections. It was painstaking to populate 
content into this tool. Third, Laulima has minimal visual design qualities and looks quite 
outdated. Fourth, Laulima was available due to the relationship through Hawaii 
Community College (HCC). Working with HCC was difficult especially in terms of 
logistics, permissions, and paperwork. This added a whole new level of obstacles and 
time demands that were not considered during the planning phase. 
  
Several other tools were required in the development of this course. The primary 
computer used was a MacBook Pro using Mac OSX version 10.7.5 operating system. 
Original underwater video footage was edited using iMovie by Apple, Inc. The movies 
were then converted to an Apple Quicktime format before being uploaded to a newly 
created YouTube channel for this project. Original artwork, course flyers, and the job aid 
were created using Adobe Illustrator (Appendix M) and then converted using Adobe 
Acrobat to a portable document file (PDF). Images used in the course flyer, web site, 
slide presentations, job aid, and other student materials were manipulated using Adobe 
Photoshop to enhance color, crop, or reduce. The slide presentation in the face-to-face 
course was developed in Microsoft PowerPoint (Appendix N). Microsoft Word was used 
for various documents and printed materials. Online, surveys and the pretest were created 
in Google Drive using Google Forms and a link was shared to students by e-mail.  
 
Conclusion 
 
The Manta Naturalist Course instructional design project was the final project in a three- 
year journey in the Learning Design and Technology masters program at University of 
Hawaii, Manoa. By using the Dick and Carey model as the framework for the course, the 
design process flowed nicely. Dick et al. (2009) state, “The purpose for the model is to 
help you learn, understand, analyze, and improve your practice of the discipline.” They 
give the advice to “trust the model” (p. 4). The model worked well in this project.  
 
With a solid foundation in instructional design theory, modern technological tools were 
employed to deliver the course. Web 2.0 tools such as a cloud based web site builder 
proved to be easy to use with more control over visual design and layout. However, 
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needed features in online instruction such as interactivity and assessments were lacking.  
In an attempt to find one online tool with all the features, problems arose with the project 
timeline. Finding the right tools early in the project is best. It’s also important to be 
mindful of the multitude of instructional details such as directions, syllabus, schedules, 
objectives, content, activities, and assessments and how this relates to populating a web 
site or learning management system. Transferring information is very time consuming. In 
addition, modifications based on feedback require diligent attention. The time 
commitment to make improvements must be budgeted for in a large project such as this.   
 
When the Manta Naturalist Course for Manta Tour Guides and Operators instructional 
design project was implemented, it was very exciting to see the project come together as 
planned. The course was well received and Hawaii Community College has agreed to 
schedule more courses. Future courses will be implemented using the same design and 
format – a true testament to the quality of the original project.   
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APPENDIX A 
Building the web site on Wix. 
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APPENDIX B 
Direction page on the Manta Naturalist web site. 
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APPENDIX C 
Syllabus page on the Manta Naturalist web site. 
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APPENDIX D 
Schedule page on the Manta Naturalist web site. 
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APPENDIX E 
Landing page for Module One 
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APPENDIX F 
Example of a lesson page on the Manta Naturalist web site. 
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APPENDIX G 
Example of embedded original videos on Manta Naturalist web site. 
 
 
 
 
18 
 
 
APPENDIX H 
Curated collection of videos on new YouTube Channel  
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APPENDIX I 
Manta Naturalist web site provides online links to resources 
 
 
 
Green box (above) with words ‘RESEARCH PAPER’ is a link  
to the original study (below) that can be accessed directly online. 
 
 
APPENDIX J 
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Adobe Captivate – exploring an alternative online delivery method 
 
 
 
This tool was not used. 
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APPENDIX K 
Manta Naturalist web site – different format with different browsers 
 
 
 
  
Browser: Safari, the correct format. 
 
 
 
 
 
 
 
Browser: Firefox, problem with format. 
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APPENDIX L 
Laulima – University of Hawaii learning management system 
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APPENDIX M 
Adobe Illustrator  - original artwork and course materials 
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Appendix N 
Microsoft PowerPoint for slide presentations 
 
 
 
